Impact of naproxen sodium at over-the-counter doses on cyclooxygenase isoforms in human volunteers.
Over the last few years, there has been concern regarding the cardiovascular safety of selective cyclooxygenase (COX)-2 inhibitors and high-dose regimens of nonsteroidal anti-inflammatory drugs (NSAIDs). On the other hand, those compounds which elicit an almost complete (> 95%) and continuous suppression of platelet COX-1 may represent an exception. Apart from aspirin, which irreversibly inactivates COX-1, high-dose naproxen causes sustained COX-1 inhibition throughout the dose interval in some individuals. The present study examines whether naproxen sodium after a single dose administration and at steady state using "over-the-counter (OTC) doses" produces sufficient COX-1 inhibition. COX-2 inhibition was assessed concomitantly. Ex vivo inhibition of COX enzymes and the pharmacokinetics of naproxen were assessed in four volunteers receiving 220 mg naproxen sodium b.i.d. for 7 days. Blood samples were obtained pre-dose, at specified time points after the first dose on Day 1, and 12 hours after the previous evening dose on Days 2, 3, 4, 5 and 8. Recovery was assessed up to 36 hours after the last dose. Coagulation-induced thromboxane B2 formation and lipopolysaccharide-induced prostaglandin E2 synthesis were measured ex vivo in human whole blood as indices of COX-1 and COX-2 activity. Maximal inhibition after a single dose and at steady state were as follows: 94% and 93% (COX-1), and 79% and 85% (COX-2). A greater than 95% COX-1 inhibition was observed transiently in 2 of 4 volunteers at the time of maximal plasma concentration after a single-dose administration and in 1 of 4 volunteers throughout the 12-hour dose interval at steady state. For both isoenzymes, COX inhibition correlated with naproxen plasma levels (ex vivo IC50 values of 35.48 micromol/l (COX-1) and 64.62 micromol/l (COX-2)). Administration of naproxen sodium at OTC doses was associated with a profound inhibition of both COX enzymes. Although low-dose naproxen may elicit a virtually complete COX-1 inhibition in some individuals, it does not mimic the reliable, sustained and complete COX-1 blockade produced by aspirin. In conclusion, prolonged treatment with 220 mg naproxen sodium b.i.d. is not expected to provide sufficient cardioprotection in all patients, but may influence platelet function in some.